Characterization of the human cerebrospinal fluid phosphoproteome by titanium dioxide affinity chromatography and mass spectrometry.
Biomarkers in the cerebrospinal fluid (CSF) may be important for the diagnosis of chronic degenerative disorders in the central nervous system including dementia. Existing CSF biomarkers for dementia, however, are relatively nonspecific. More specific markers may be found by targeting investigations based on knowledge of the molecular pathology of the disease in question. In Alzheimer's disease, hyperphosphorylation of the tau protein is a characteristic feature and thus a comprehensive characterization of the phosphoproteome of the CSF may be pursued to obtain a complete picture of phosphorylation aberrations in health and disease. Toward that goal we here describe a method for a comprehensive isolation and identification of phosphorylated tryptic peptides derived from CSF proteins using a simple sample preparation step and titanium dioxide-affinity chromatography followed by MALDI-TOF or LC-MS/MS linear ion-trap-FT mass spectrometry. Whereas not all previously reported phosphoproteins were found in normal CSF, we detected 56 putative novel phosphorylation sites in 38 proteins in addition to known sites. The approach seems to be a promising foundation for the discovery of new biomarkers embedded in the CSF phosphoproteome.